Selective upregulation of the expression of plasma membrane calcium ATPase isoforms upon differentiation and 1,25(OH)2D3-vitamin treatment of colon cancer cells.
We have previously presented co-expression of the plasma membrane calcium ATPase isoforms 4b (PMCA4b) and 1b (PMCA1b) in colon carcinoma cells, and selective upregulation of PMCA4b during differentiation initiated by short chain fatty acids or post-confluent growth. Here we show that the induction of PMCA4b expression is a characteristic feature of the post-confluency-induced differentiation of both enterocyte-type and goblet cell-type colon cancer cells. Vitamin D3 (1,25(OH)2D3) is a well-known regulator of intestinal Ca(2+) absorption and of basic cell functions such as growth and differentiation in various cell types. As PMCA proteins are involved both in intestinal Ca(2+) absorption and adenocarcinoma cell differentiation, we investigated the effect of 1,25(OH)2D3 on PMCA expression in enterocyte-like colon carcinoma cells, and monitored its effect on the expression of various differentiation markers. 1,25(OH)2D3 stimulated PMCA1b, but not PMCA4b expression without modulating the expression of the majority of the differentiation markers examined. Caco-2 cells differentiated in post-confluent cultures present normal enterocyte-like intestinal epithelial phenotype. To better understand the role of PMCA proteins in vectorial Ca(2+) transport by enterocytes, we also studied their subcellular localization in mature polarized Caco-2 cells. Both PMCA isoforms were located to the basolateral membrane, and the PMCA-specific immunofluorescent signal was significantly higher in vitamin D3-treated cells, underlining the 1,25(OH)2D3-induced upregulation of PMCA (presumably 1b isoform) expression in differentiated Caco-2 cells. We suggest that while PMCA1b has a housekeeping function in colon cancer cells, PMCA4b participates in the reorganization of the Ca(2+) signalling machinery during cell differentiation. The subcellular localization of PMCA1b and its selective 1,25(OH)2D3-dependent upregulation indicate that this isoform may have a specific role in 1,25(OH)2D3-stimulated intestinal Ca(2+) absorption.